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Description lOmcamc ■3o6pctchkh]: 

M3o6pCTCHKC OTBoarrcH s pcuaBTR^nsojuu^waKhtu pa&miM (PHP), a hmcsho e cnoco6au KxxTaHOBjicHHH 
rqjMCTSwacxmi aasanoBBoro npocrpaucrea. 

MaoecTCTicnoco6 BoccTaHowicmiH repMrnraHocmi oaxonoBHoro npocrpaHCTsa nyrcM ca^aHHH 
* x36b * Toqcaoro Aaan cHug BHyxpn o6caflnofl kcutohhw no OTBomrarao k aaKonozxHouy npoerpaHCTBy 

(HaJTHCTfiHSEC HH^KOCTH B7IM B3PWBSHHCW Oap^a). OpOWCXDAHT HS^yBaBHC 0<5caflH0H KOJIGHHbl H 

/iMKBH^arpoi 3a3opa ueas^y Konomioft b i^mchthmm xauBeu pj. 

H^ocrarai asanora saunowm* b tom, wo, Bo-nepabo, co^aHae H3(5brro«iHoro f^wntBsm nyrew 
HarHcraHHH zajntocTfl BusbmaeT paapymomc eojiobhm ae Torabao b BHrepBane. b KOTopou o Kom^eooM 
npocrpaacTBc HwarrcH dpmcbt, ho h d KHTcpsanax. rne naaeara Htrr. 3ro onacao nra i^ioctbociii 
o6cayoftaanoHHbi. Bo-oropba, b^wbrhhc 3apsn*a npotpoc ManoEoarpcjmpyeMHB, <m> noster npancra k 
BapymeBBJo Eonoaau a neweaTHoro saura. 

HaHfiQnee frnasau a H3o6pc TeHmo no TexamocEOft cymsocTH hb/ihxtoi cnooo6 yerpaaaam saEonoHHW 
«? I< 3 0K ^-!^r ra * yae/BraeBaa naauerpa EonoHHbc 3a npenenbc ynpynoc n.ex)op)*aqaft b HHTcpeafie i 
Pj. VpOT PTOae naaMerpa kqjiohhw npoaoBonar nyrew rm^paararaecaoro 



ffcnocrafroK nacntro cnoco6a sa^/no^ar-rca b oanunoft Tpynoewxocra paoor 3a c**rr KEcfiwvno-ocro 
npHMcacHHH napECTBoro otfopy^oeaHHH, Eoropoc, Kan npaouio, ne tmnnacrcH bucoeoe Ha^cKHocTbn. 

3anana aauno^acra b noabananra s^cKnmocra pe^Broo-BDOJWqpoHHbix paoor h b chkxghbdb 
Tpy^o3aTpaT. 

nocraancHHaH 3anaaa flocraraercH tcm. wo b cnooo6c KwrraroBneaaa repM C T TO otrn i aaaojioHBoro 
npocTpancTBa nyrcw yecrancmiH naauerpa eojiohhu b mrrepBajie hsojihohh naaMerp kojiohhw 
JwnTOBaioT 3a c^r yBcmwHBaaiincta b o6i*ue npa TeepfleHHa HeeaptiBnaToa paapymaio^cfl cweca 
PIPC) {31, Eoropya) saaaiUBajoT b aojioHHy a cooflajor moot b aarepBane aaojianaa. Ilpa <m>M b aauocrac 
HPC Hcnomoyrer cwcci, E3B6cTEOByx> ana ropabix h 6ypoBbcc pa6oT (CHTB). 

VcncmHocTb pevotrrBo-vmnHnytomnxx pafior no Ecnpaananno bxt^mctiwhocth ucmchthoto aojibua hc 
np^bnnaeT 50%. 3to ofrbacaaeTCH tcm. wo npaueaaeuue B3OJMUH0HHbie uaTepnanbi (b ocbobbou 
neMeHTHMft pacTsop m pacTBopbi cmoji) o&ianaxrr o6mau HenocTaTKOM - ycanproocrtjo. 

3 np»n^ce SEcnnyarflnaa eaaaao nga rcpMcnwHocrb saaonoHBoro npocTpaHcrsa caMxaercH. 3xo 

npoiaaavnrr nqn 603^^*0x00^ narpysoE na oiScap^o EonoHny h apMCHTHbift Eauem, HanpHMep. 

yciraoB«eao, wo npa cBKXoam abbjichrh b OBasEtt npouHocn, d^uiemvi qeuamm kbuhh c 

wwioBHO* yMCBMnaeTcsL Boe eon>i nep^opaxnai Tajuac npuBc^rr e yxymiaHHio coctqrhhh mauesTHcax) 

EOJttca- Bto «e Bpeun. saiamKo. wo k^x^dctbchho b mrrcpBanax ncp^opanKH cqauxeBKe /kohtbkt/ 

qpueaTBoro Kauan c eohohboA ynywacrcn. nocnc«HHH ^oet ofrhBcanioT yBcmxieHHeM chjiw nprnaroH 

KonoHHu k neu«iy b peayrnvrare ee A e^opMainm. nocne onpcoooBKH o6caflHoft kojiohhu raame, krk 

npaoEno. Ha6jno A acTCH HapymcHHC ec K«rraaTa c norarou. npa 3tom BaafSoJibiixae aapymeaaH aoaxaKTa 

oTMc^caM b HHTrpBanax rniacroB c abicoaoa npoaaqacMocrba) a EaBepaaM. B nnaerax c DonBcmcHHOfl 

^S^!^ Pymtam K0HTaKTa nocjIC onpccooBKa ^amc txxro oroqaicyrca a ooae boaohc^thhoto aoaraKxa 
/BHK/(1J. 

O^chhu paottraua nponyc*Hy» cnoco6aocri> ncwoniBCHHoft Bon>i Eonb^eeoro Maaposasopa aesny 
o^aABottEonoaaoft MqaieaTBLiMKaaHm. <t*p*yjiy flapcn-Bcllc6axa uoxho aaiaa^Tbc^wioiD^ oopaaoL 

2 8 / »<m ^> ' r K c * D-BHyrpcHHHa jBsaueTp qeueaTBoro aonuia, u; d^BHennasfl 

Q = <D -d ) / ; <i> 

T J., 087 •10" *H 

flHaMcrp Q6caflBoa eojiohhu. u. p-n^cnnaA AaaneHEH. Ha; X -eos^.hidicht i^^aBJiaHCCKHx 
canpoTaaneHaa; H-atmha MKapoaaaopa, m; O-pataoofl bobm, i^/cyx Bse^ew o6o3aa<KHBa M- 5 : P/H - 
grad P. rne 5 - aaaop uaKny eojiobboA a ocmchthmm Eauaeu, it; grad P .rpaaac«T AaaneBBH, na/w. 

^ * Wyna /V 6WCT ^ - fi / ^,o^l S ■ A** onpeAeneaaa 



T ^•1,08 



087 »10" 7 



EO^anacHTa riqn>aBmmecEax coiipoTimncBaa hco6xoahmo BWHacnarb Eparepaa PeflHojii^ca 
•~ -»^/.»«o~ a .0 rne v - KBMCMaTKviecEaH B*3Eocrb eoflbi / npa 70°C. v - 0.5 • 10" 6 v^/c) 
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np» Typ6y7icarHOM pcHHkc KosWmjjsesrT conpoTOBncHBH onpcRcnsnoT no 

*° PMy7IC: j - A J n ' 3 ^ WHMCH ,racjI0BbIMH 3Ha*ieHHHMH: y - 0.5. 10 °M 3 /c; d - 0.168 m; . 0,1 mm 

- 10* w; grad P - 4» 10 6 na/M. 

CncTCMa ypancRKfl /2-4/ panarrcH uctdhou non/Sopa. 

Tskhm o6pa30M. ncpc3 aaaop 0 J m npn rpafljreHre naaneHH* 4 MTTa/u k H^rcpaany nepftopainiB mokct 
nocTynaTb osono 22 m 3 bojjij b cyrxa. 

noBbiracsMc flaancHHH b ofcaflHoa kohohhc dphbo«ht k yBonramoo cc AHawtrrpa. Pacncru noxaauBaHrr Ha 
cKoiMo ayrao noajcHT* «aancHHe b ko/iohhc, urofSbi cc Bsenmnft paflHyc yBe/mwncH Ha 0,1 mm iuih 
nepexpbiTHff MHxpoaasopa. 

*opMyna win paAKajzbHux ncpcMcmcHHH Happmofl ctchkh xpytSw no :uwnb JIhmc hmcct ecn /5/ 

p r 2 -p r .» >» -Kos^HnMCHT nyaooosa, u - 0.25; E -Mo^ym, 

° = T~ * — « — Z r .* -— «\ »r C0> 

V r i 111 r £ -r A 

ynpyrocTH ;y iH crann. E - 2.LK> 5 MIIa; P, -aeyrpcHHcc hobjiwk, Nffla; P 2 
Mna; ri -BHyrpeHmifl pa^yc Tpytfej. m; r 3 -BHemrafl jwwayc TpytSu, m. ij-d/r. 



nycn, P, - P^P^ hot Pi-Pa-P^. 

rW e ■ H36briOTHoe nanncHHe a kcjiokbc no cpaaHemoo c HapyjEHbZM jjaaneHHeM- 
Tor^a $opwyjia /&/ 6y«rr 

O = — P - P <7> 

x N »c c z 

w Cl-|l><r*-r Z > Hpa *- 10 V P 3 • 20 Mna; r, - 0.075 m: r 3 - 0.084 M. 

_ n IV^ = 33.7 Mlla. 

2*0,075 *0,0»4 

n »kw« n*« S it ah Z \ 
♦ »Z0 

P aCTero noxaouBaiyr, nro ccna mow o6canHoa KanoHHoft b neMearofaiM KOJTbupw cympcrrBytrr saaop 
ocn ™™^ 0.1 mm. to flocxaroxcHo b kqhohhc cos^ax*. flaBjicmie 33.7 KOla h aaaop ^er nepcapwT 3a ctct 
yBensnttBHH BHemncro nnaMerpa kojiohhw. Taaoc A aBneBHe h A a*e fonunee moxho coow*n> nyreM 

paaMCHHMHH D KQJKJHHE MOCTa H3 B£S3pfaIB<ZaTXrfl paspymajOmjefl CMCCH /HPC/ H b nacT H oci-a cuecn 

lOBecTEOBott Ann ropHboc h Copoetot pafioT /CMTB/ [6]. 



HPC npmccaRDT, ruaaabw o6panoM npn paopymcHHH nporowx xpyimnx MarrcpHanoB (csanbHue nopo^bi). 

OCT0HHMX H SeJieOOtiCTOHHbCX B^^e/ZKH t KftMCHHUX KJiaflOK. /yiH A06brat npBpOH^BOFO K8MBH. 



HPC name Bocno npencTaayunor co6oh nopoHnwoopaaHwc Bcropmsu: h HEBspbosoonacHbie MarepHanw. 
naxxmie c BOAofl inpncwHy» peamnno (pH-12). npn cuennmaimH nopomsa HPC c doaob oopaayercH 
cycoamwi (pa6o<iaH cmocs>). KoropaH. Gyj&*ai oaraHxaa b mzxyp. cAcnaHabol a o6i>cxtc DannejsameM 
paopynMBHio, c Tcqomeu BpcMeHH cxBsmtaaerttx, TB^^eer. oABxepcMCHHo yauivoiBaacb a o6beMe. 
yacjnraanic o6bCMa - oic«ctbhc nnn>aranHH xoMnoHeHToa, Bxc^Hmnx a cocraa HPC. opHBopHT k 
pa3H«THK) a nmypc rHAparauHOHHoro flaajiCHHH (oonce 40 ftOla). np« acbctshcm rHnaaraimoHHaro 
AasTicHHH b T«jie ofrkxxTa paoDDBaiDTcn nanpracHHH. npHBOAHnnie k cro paopymenajD |7I 



npcAnaraeMbo) cnooo6 HaojinnBH oaxonoHHoro npocTpaHcraa cxyxtBxrraiuaoT cne«y»inHM o6pa30M. 

B CKBaraHy cnycKaioT KonoHHy HKT c xaKHM pacqcTOM. vro6bi hhjkhhh koho^ HaxoflHjiCH na 10-20 m hhxc 
mrrcpaana ncp4»pauHM npo«yKTHBHoro nnacra. Bo36y»flar)T nnpsyjiHiDiio h npoMbfaaor cKaasHHy aoflon, 
oxnaasACHHoH ^o 0-10°C. 
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3aTBop5oor HPC Ha Bqge c TCMnepaTypoA 0-10°C. 

Hp* QTgptJTou 3arpyt5HOM npocrpaBCTBC b HKT aaxaHKBajoT cyencrcuoo HPC b o(h*we, Hwrfxw^ou mw 
3ano7iHeHHH oocaflHoft kojighhu b jrarcpsanc 10-20 m. 

npoAaarniBaiorr cycnesaiDo HPC W o BwpaBHHBaHHH cc ypoBHcS B HKT B sarpyoHou npocrpaacTBc. 

I^no^HHuaarr HKT A o nnytonn* paaronoxeHH* iddehhx nepJopaoHoiiHboc OTBcpcraft h mm 
HcoOw^Kuocni npoMbiBaioT CKBaxHHy, buuubot H36farroqHbdl o&beu HPC. 

no^HuaiDT HKT mane HHTcpsana nq^opaqmi. rcpi«rns3Hpy»T 3arpy6Hoe npocrpaHc-reo Ha epera 
Beo6xi«iDioc jm* pacmHpeHHH h oTeep^eHKH HPC. » • 

CKBASHHy. 

npcHMyn;ecTBOM npwiaraeuoro cnoco6a snuMeroi to, vro nepcKpuTse KaranoB win nocrynnemw bo^m k 
■HTcpaany nep$opamm npoacxqwar he 3a cuer regjpaiunreecxcro BOsneflcTBHH Ha Kanozmy. a sa cqrr 
ooqABHUH b o6cAABofl KonoHae Mocra M3 pacraapH»n*ePoc* icarepBajia. 3to, eo-ncpmx. c&Huaer 
aeoOxDABuocTb ycranoBKH oascpa; Bo-BTopbtx, ywxsbmarr Bpeuamue saTpaTu Ha npooe^cHHc PHP. 
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Claims (Oopuyna H3o6pereHMH]: 

1. Cnoco6 DoocraBOBncanH repMcnraocrH saxonoHHoro npocrrpaHCTBa nyrcw yBomamn flHawcipa 

KQ W °™* _ B mm P Dajlt OTJIOTaif H TyrttCW TCU, t|TO ^HSkterp KOJIOHHfel yBejimnnjaxyr 3a cqeT 

yBenHtmsaiomeftcH b otioftue npa tbcp^chhh HCBapbararoft paopymawinea cmcch (HPC). Koropyw 
3aKannBaioT b KonoHBy. h coofipxrr uoct b mrrcpsajic loonmcra. 

2. Cnoco6 no n. 1. orjiHMaiomnAc« reu, <rro b Kanecree HPC Hcnonbayjor cwccb roBcxrrKOHyio nnH ropHhucn 
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Drawingfs) [MepTexR]: 



Ta6/inqa 



XapaioepMCTMica HPC 



XapaKrepHcmKa 



1. BoflocMeceeoe OTHomeHHe cycnercJMH 

2. Pacxofl nopouiica, tohh Ha 1 m oSbeiwa 

3. PacreicaeMocTb no Konycy A3HHM, cm 

4. ITnoTHocTb cycneH3MM t r/CM 3 

5. 3arycTeBaeMocrb ( npw TeMnepaType 20-25 rpaaycoB C mmh 

6. CqenneHMe omhh c TpySoK, Mfla 

7. ConpoTManeHne iqmh« *nnbTpaunM boaw, Mna 6onee 
6. flggngHM g npM pacmnpeHHH, Mfla 



gHaseHHe 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [ 1 ] . 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 6; P/H = grad P, where 6 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v '= 0 5 
• 10" v /c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10' 6 m 2 /c- d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10"* Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter The 
calculations show by how much the pressure in the string should be increased in order to 
mcrease the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or P, - P 2 = P excess , 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 5 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 



Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object' s breaking [7] . 

The proposed method of insulation of the casing clearance is applied in the following 
manner. b 



A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 



■ I 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNEt [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 1 


Up to 45.0 
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